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Saugata Datta and collaborators found that human 
activity was not the cause of arsenic contamination in 
India’s Bengal Basin. He is also looking into whether 
storing carbon dioxide in aquifers is a viable option to 
keep it out of the atmosphere. 
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Tammen: Digging Deep
Digging deep
Geological research may reveal secrets to contamination, pollution remediation mysteries
Saugata Datta sees some of Earth’s largest challenges and 
opportunities in its tiniest substances.
Datta, associate professor of geology at Kansas State University, 
specializes in trace elements and their contamination of the 
environment — particularly groundwater and air. He focuses on 
understanding why certain elements become toxic when introduced 
to water, air and other elements, as well as how humans can fight 
back.
A deepening mystery
It has been called one of the worst mass poisonings in human 
history.
The groundwater in India’s Bengal Basin — an area inhabited by 
more than 70 million people — contains such high arsenic levels that 
drinking it causes skin lesions, respiratory failure and cancer. It has 
resulted in numerous deaths and a continual water shortage in the 
country. Yet more than a decade after being detected, the source of 
contamination has continued to elude scientists.
In 2011, Datta, a native of India, and colleagues began studying 
the basin and the region’s man-made ponds, a source many geologists 
claimed to be the major contributor to the groundwater’s arsenic 
levels.
Researchers determined that the ponds were not the cause of the 
arsenic poisoning in India’s groundwater, but can be a slow pathway 
for infiltration of organic matter into subsurface aquifers.
They also discovered high concentrations of manganese — 
another naturally occurring element — in the water. Manganese has 
been linked to decreased intellectual function in children. Researchers 
found that if arsenic is in the groundwater, so is manganese. 
Additionally, the higher levels of arsenic have lower levels of 
manganese and vice versa.
Datta continues to study the Bengal Basin with Sankar 
Manalilkada Sasidharan and Md Golam Kibria, master’s students in 
geology, and Sophia Ford, geology undergraduate.
Solid-tary confinement
The solution to keeping carbon dioxide out of the atmosphere 
may lie in the ground below.
Datta, through a national collaboration, also is looking at 
trapping and storing carbon dioxide in rocks more than 5,000 feet 
underground in Kansas’ Arbuckle aquifer. It has a thick layer of 
porous rock that scientists believe could permanently store carbon 
dioxide.
“Certain minerals within rocks, such as silicates, are able to 
trap carbon dioxide and transform it into solid minerals,” Datta 
said. “Ultimately what that means is that once the carbon dioxide is 
trapped in a mineral, there is very little chance of it being dissolved 
and being released into the atmosphere. This is essentially locking it 
up forever.”
According to Datta, determining whether aquifer rocks are a 
viable option for carbon dioxide storage could benefit manufacturing 
and production industries, which currently monitor carbon dioxide 
levels due to regulations.
Along with Robin Barker, fall 2012 master’s graduate in geology, 
the researchers are modeling what happens geochemically when 
carbon dioxide is injected into the aquifer’s bedrock. From this, 
researchers can predict what happens to the groundwater before, 
during and after the carbon dioxide injection, as well as what will 
happen to the stored carbon dioxide decades into the future.
“We’re really looking into the geochemical feasibility of this as 
a solution,” Barker said. “So far, the preliminary conclusion is that 
geochemically, it appears that we will be able to safely sequester the 
carbon dioxide in the aquifer without affecting any drinking water 
sources.”
The U.S. Environmental Protection Agency has deemed 
the Arbuckle’s groundwater unsafe to drink due to high salt 
concentrations, making it a safe test bed.
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